Reaction of 4-pyridincarbohydrazide, 2-chlorobenzaldehyde and Cd(II) ion in ethanol resulted the complex trans-[Cd(H2O)4(C13H10N3ClO)2](NO3)2. The title complex was characterized by elemental analyses, UV-Vis and IR spectroscopy. The structure of complex also was established by single crystal X-ray diffraction analysis. The [Cd(H2O)4(C13H10N3ClO)2](NO3)2 complex has monomeric structure with monoclinic crystal system and space group of P21/n, a = 7.7720(16) Å, b = 17.594(4) Å, c = 11.823(2) Å, β = 97.29(3)° with Z = 2. The cadmium atom in the crystal structure has octahedral geometry by coordination of the two nitrogen atoms of ligand and four oxygen atoms of water molecules.
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Introduction
The hydrazone produced from isonicotinic acid hydrazide was initially synthesized in 1954 [1] . Hydrazones derived from condensation of isoniazid with pyridine-aldehydes and ketones have shown different medical, physiological and biological activity. There has been growing interest in the study of hydrazones for their physiological activity, coordinative capability, and applications in analytical chemistry [2, 3] .
Isonicotinyl hydrazine (INH) also known as isoniazid is an organic compound that is the first-line medication in prevention and treatment of tuberculosis. Hydrazones are used as intermediates in synthesis, as functional groups in metal carbonyls, in organic compounds [4, 5] and in particular in hydrazone Schiff base ligands. It was proved that isoniazid has also has an anti-depressive effect, one of the first anti depressive drugs discovered. It is also used in a wide range of bacterial diseases [6] [7] [8] [9] . Hydrazones exhibit physiological activities in the treatment of several diseases such as tuberculosis. This activity is attributed to the formation of stable chelate complexes with transition metals, which catalyze physiological processes [10, 11] . In context to previous research a number of complexes of transition metals with isonicotinoyl hydrazone ligands were obtained and characterized [12, 13] . The variety complexes such as mononuclear [14] , binuclear [15] and tetranuclear [16] with Cd(II) by different ligand were prepared and studied.
Experimental

Instrumentation
Melting points were determined on an Electrothermal 9100 apparatus. The elemental analyses (C, H, N) were realized with an elemental combustion system CHN, using a Costech device, type ECS 4010, and the metal contents were determined by atomic absorption spectroscopy. For study of electronic spectra, UV-Vis spectrophotometer 160 A Shimadzu was used. The IR spectra (4000-400 cm -1 ) were recorded in KBr pellets using a Shimadzu IR-470 spectrophotometer. Single crystal X-ray diffraction data for Cd(II) complex of N'-(2-chlorobenzylidene)isonicotino hydrazide was collected at 293(2) K on a STOE-IPDS II CCD diffractometer using MoKα radiation (λ = 0.71073 Å). The structure was solved by the direct method and refined by full-matrix least-squares fitting on F 2 by SHELX-97 [17] .
Synthesis
All chemicals were reagent grade and were used without further purification. 4-Pyridin-carbohydrazide, 2-chlorobenz- aldehyde and all of other chemicals were purchased from Merck. Distillated water and ethanol were used as solvents.
N'-(2-Chlorobenzylidene)isonicotinohydrazide was obtained by refluxing of an aqueous solution of 1 mmol (0.14 g) of 4-pyridin-carbohydrazide and 0.5 mmol of NaOH (5%) and 1 mmol (0.14 g) of 2-chlorobenzaldehyde (Scheme 1). Ethanol and water (30 mL, 1:3, v:v) was used as solvents. After the completion of the reaction, as indicated by the TLC, the sample was filtered and washed with ethanol and then filter off. The product was purified by crystallization technique to afford the pure product. Title complex was synthesized as the same procedure but 1 mmol (0.24 or 0.30 g) Cd(II) nitrate was added. Single crystal of the title complex was formed. They were subjected to a single crystal X-ray diffraction study whereby their crystal structure was determined. 
Results and discussion
In the present paper, at single step, the new complex of Cd(II) with 4-pyridin-carbohydrazide, 2-chloro benzaldehyde was synthesized. N'-(2-Chlorobenzylidene)isonicotino hydrazide and its Cd complex were characterized by elemental analysis and IR spectroscopy methods. The results of elemental analysis confirmed formation of the title compound. The chemical structure of ligand is shown in Figure 1 .
The IR spectra for the N'-(2-chlorobenzylidene)isonicotino hydrazide ligand and its Cd complex are recorded between 400-4000 cm -1 . In the IR spectrum of N'-(2-chlorobenzylidene) isonicotino hydrazide, the average intensity bands appears at 3350 and 3080 cm -1 , which were assigned to the ν(NHas) and ν(NHsym) vibrations, and bands at 1670 and 1460 cm -1 , which were assigned to amide groups [2] . The average intensity band at 864 cm -1 is due to the N-N vibration frequency. In the IR spectra of complex, a very intense band appears in 1383-1389 cm -1 range, which is assigned to nitrate anion. The bands in the 3380-3420 and 1080 cm -1 domain, from IR spectra of the Cd complex, suggest the existence of coordination of water molecule. The vibration frequencies νN-H are strongly displaced in complex (3054 cm -1 ) suggesting the involvement of the amino nitrogen in coordination with Cd(II) ion. In accordance with this is the fact that the vibration frequency νN-N is displaced towards lower values as compared with the ligand spectrum in IR spectra of complex [18, 19] .
The electronic spectrum of ligand and complex were studied. The isoniazid presents in UV two bands at 225 and 260 nm, assigned to transitions of n→π* and π→π*, respectively. The electronic spectra of complex showed that the same bands, displaced at higher wave number 232 and 275 nm, respectively. This suggests the coordination of ligand to the metallic ion.
The structure of Cd(II) complex of N'-(2-chlorobenzyli dene)isonicotino hydrazide was determined in a single crystal X-ray diffraction study. Figure 2 shows the labelled structure and Figure 3 shows unit cell-packing diagram of [Cd(H2O)4 (C13H10N3ClO)2](NO3)2 complex. Details of crystal structure determination are summarized in Table 1 , and the bond lengths and angles in Table 2 and hydrogen-bonding geometry at Table 3 . The results show that the cadmium has sixcoordinated by two pyridine N atoms of two N'-(2-chloro benzylidene)isonicotino hydrazide and four coordinated water oxygen atoms. The equatorial plane is formed by oxygen atoms, while the axial positions are occupied by nitrogen atoms. The two hydrazone ligands are in trans configuration. 1603.6(6) Z 2 ρcalc g/cm 3 1. 180.000(1) 
Conclusion
The Cd(II) complex of N'-(2-chlorobenzylidene)isonicotino hydrazide was prepared and characterized by elemental analysis, IR, UV-Vis and single crystal X-ray diffraction analysis. Cd(II) coordinated with two of N'-(2-chlorobenzyli dene)isonicotino hydrazide ligand and four aqua molecules. Results showed the prepared complex had octahedral geometry, monoclinic and space group P21/n.
